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ABSTRACT

Government and industry are all aiming to obtain online products and services. For this, the role of broadband is pertinent.
Using this as the motivation for this research, the aim of this study was to empirically examine the socio-demographic
attributes of the residential (household) consumers of broadband technologies in a local community (the London Borough of
Hillingdon) in the UK. The study was conducted using a postal survey. A self-administered questionnaire was sent to 700
households and a total of 172 completed questionnaires obtained from the respondents. The results of this research found that
the adoption of broadband is reducing as the variable of age is considered. The adopters are more males then the females one
and the consumers’ educational attainment and income individually did not illustrate any trends. This study concludes that
although the socio-demographic attributes such as education and income may not illustrate a clear pattern, a combination of
two or more attributes could be helpful. The gradual adoption of broadband by the consumers is not only an industry concern,
but a government aim as well. Therefore this research should offer a substantial contribution to all the interested stakeholders
including the ISPs and government agencies who may want to differentiate the adopters and non-adopters.
Keywords

Broadband, adopters, non-adopters, socio-demographic attributes, consumers, UK
INTRODUCTION

Currently, the diffusion of “Broadband” is a subject of immense interest. Broadband is being considered to be an innovation
for the technology area since it offers better access and quality of the Internet. However, the issues regarding the adoption and
usage of it, which in turn affects the management of it, are of massive concern in the current global environment. Early
studies on the broadband socio-demographics suggest that socio-demographic attributes such as income, educational
attainment and the current employment status of the residential (household) consumers have a positive correlation to Internet
access rates. However, the age of the household consumer has a negative correlation to Internet access rates. Early findings
from previous studies represent the socio-demographic trend of innovators, which may or may not represent the early and late
adopters. Utilizing the aforementioned reasoning as motivating factor the aim of this study became one whereby an empirical
examination was undertaken. The examination focused upon the socio-demographic attributes of the residential (household)
consumers of broadband technologies in a large local community (the London Borough of Hillingdon) in the UK. The
beneficiaries of this research are several including initially the government. The gradual adoption of broadband has been an
issue of contentment and one that the UK government has been particularly sensitive to and are undertaking substantial steps
such as making the deployment of broadband an aim that should be fulfilled (Arnott, 2002). For industry, broadband has also
been an issue of concern with issues such as the role of the incumbent monopolist and the issues of unbundling the local loop
being raised (Craig, 1999). Therefore this research is expected to offer a substantial contribution to all the interested
stakeholders including the Internet service providers and government agencies who may want to identify the adopters and
non-adopters and develop future strategies that will obtain an increasing number of permanent sustainable subscribers.
The paper begins with a brief overview of broadband including a definition, enabler technologies and a brief discussion of
research undertaken on the adoption of broadband in section 2. Thereafter, a brief theory is discussed in section 3. Section 4
provides a brief discussion of the utilized research method. The findings are presented in Section 5 and discussed in Section
6. Finally, a conclusion to the research is provided in section 7.
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BACKGROUND

The definition of broadband varies across countries (Firth and Kelly 2001) depending upon broadband enabling technologies
and available bandwidth in the last mile (Sawyer et al. 2003). Given the variations in defining ‘broadband’, for the purpose of
this research we follow the technology neutral definition suggested by the Broadband Stakeholder Group (2001). Since this
definition is ‘technology neutral’ (i.e. less to do with technical speed, and focuses on functionality, that is, more to do with
what a user can do with broadband.) and focused towards the delivery of services to the end users (Sawyer et al. 2003). BSG
(2001) defines broadband as ‘always on access, at work, at home or on the move provided by range of fixed line, wireless and
satellite technologies to progressively higher bandwidths capable of supporting genuinely new and innovative interactive
content, applications and services and the delivery of enhanced public services’.
An additional focus of this research is that of consumers, and at this point the differentiating factor between the terms of
consumers and users is provided. According to Rice (1997) ‘consumers’ are those who pay for services and goods, while,
‘users’ are individuals who are affected by or who affect the product or services. For example a child as a user uses
broadband to play online games and to undertake homework but he/she cannot subscribe to it; however parents who pay for
the subscriptions are termed as consumers.
When examining the deployment of broadband it was found that the research on the demand perspective is limiting. The
adoption studies discussed henceforth mainly provide discussions of the macro factors that drive the success or slow uptake
of broadband deployment. In an initial study of broadband deployment in South Korea, Lee et al. (2001, 2003) identified
three major factors that explained the high rate of broadband adoption in South Korea. Further research suggested six success
factors are responsible for driving the high penetration rate of broadband within the South Korean residential consumers (Lee
and Choudrie 2002). To obtain a UK perspective Dwivedi et al. (2003) examined the Internet Service Providers (ISPs) views
on factors affecting broadband adoption in the UK. The exploratory study suggested that a high price, lack of content, and
lack of awareness are the factors that are severely affecting the adoption of broadband amongst the residential consumers.
Other exploratory studies that examined the factors affecting the deployment of broadband in the various countries across the
globe include Sweden (Shim et al. 2003), Australia and Canada (Gardner 2003; Chang et al. 2003).
From the analysis of previous studies it was found that the focus of the aforementioned research on the adoption of
broadband Internet access has been mainly concentrated on macro-level (Oh et al. 2003) factors such as government strategy
and encouragement, market competition, and experiences from successful nations with minimal attention paid to exploring
the characteristics of adopters from the non-adopters. In a recent study Stanton (2004) emphasized the need to conduct an
inquiry that addresses the access question and the demographics that would be useful to observe any changes in the likelihood
of socioeconomic groups to adopt broadband. Therefore, this research moves a step further to explore the consumer
demographic characteristics of adopters and non-adopters of broadband in the UK. Given the slow uptake and decreasing
growth of broadband adoption in many countries including the UK, it was felt that such research would be beneficial since it
would identify the particular segments of society that need to be encouraged and motivated to adopt broadband Internet in the
home.
THEORETICAL BASIS

Households are considered to be a form of social organization (Vitalari et al. 1985). Therefore, any study that examines
household associated issues should also include all those variables that have been suggested as key variables when
undertaking social investigations. The key variables such as age, education, gender, income and occupation (Burgess 1986)
provide important information on the characteristics of the population under investigation. This theoretical claim is supported
by findings from the regression analysis of the USA census data (Venkatesh et al. 2000). The results indicate that the most
important variables when considering the adoption factors are, gender, race, education, and income. Previous studies that
examined the adoption of ICTs such as the computer (Vitalari et al. 1985, Venkatesh et al. 2000), the telephone (Anderson et
al. 1999), Internet (Anderson et al. 2000) and broadband (Anderson et al. 2002) in the households and its subsequent impact
on users have widely included these variables. Since home computers and the telephone, the Internet (both dial-up and
broadband) can be placed in the same technology cluster (Rogers 1995), the socioeconomic variables that have been
employed to study one technology can also be used to study others. Therefore, variables such as age, education, occupation,
and income that were utilized to examine home computers adoption in the households can also be employed to study
broadband adoption.
Age

Finch (1986) argued that age can be employed (either explicitly or implicitly) as a factor or independent variable to explain a
particular social grouping, social process, or piece of individual or collective behavior. A study by Venkatesh et al. (2000)
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suggests that the age group that dominated the adoption of computers in the USA is 15-17 years, which is then followed by
the 26-35 years. Similarly, the Lee and Choudrie (2002) South Korean report suggests that young users were also a group of
users who lead to the increased adoption of broadband via the PC Bang. In turn, the younger generation’s usage of broadband
exerted a substantial influence on the parents’ decisions for subscribing to broadband that was used for educational and
entertainment purposes. Therefore, it is likely that the majority of household consumers belong to the age groups 25-45 years.
Also, since people aged above 55 years are less likely to have PC and Internet skills, therefore less likely to adopt broadband.
Gender

According to Morgan (1986) ‘gender, as a key variable, is one of the most common ‘face-sheet’ variables’ in social
investigation. The author argued that gender could be employed as a descriptive variable as well as an explanatory variable
(Morgan, 1986). Findings of previous studies revealed that gender has an important role when considering technology usage
in the household. The study by Venkatesh et al. (2000) illustrated that male users use the computer more than the females and
suggested gender (male) as one of the most important variables when examining PC adoption in the household. Although,
the Lee and Choudrie (2002) report highlighted the role of housewives on the purchasing decisions of broadband, they have
not suggested differences in gender when considering adoption. It is also worth mentioning that household individuals always
make joint purchasing decisions, particularly evident in the case of South Korea. Therefore, in terms of broadband adoption it
is not logical to expect apparent gender differences. However, in terms of broadband usage gender differences may occur,
which is not the subject of investigation in this research.
Education

Burgess (1986) argued that individuals with educational qualifications are more likely to achieve higher status occupations.
Rogers (1995) described education as a correlate or antecedent of innovativeness. Past research on technology (PC) adoption
suggests a positive correlation between the level of education, technology ownership and usage (Venkatesh et al. 2000,
Vitalari et al. 1985). Education is widely reported as one of the most important drivers of broadband adoption in South Korea
(Lee, 2001, Lee and Choudrie 2002). The Anderson et al. (2002) study suggests that household consumers with secondary or
tertiary education are more likely to have Internet access. The above evidence from theory and empirical research suggest
that education can be considered as an independent variable to explain broadband adoption in the household. It is expected
that household consumers with higher educational attainment are more likely to adopt broadband.
Socioeconomic Status

As in the case of education, Rogers (1995) described socioeconomic status (income and occupation) as a correlate or
antecedent of innovativeness. Findings of a longitudinal study using the USA census data (Venkatesh et al. 2000) found a
positive correlation between income and computer ownership. This study further suggests that a considerable gap persists
between the lower income and higher income groups (Venkatesh et al. 2000). A study by Anderson et al. (1999) also
confirmed that the income and social class drive the general pattern of ICT ownership and usage. This study found a strong
correlation exists between the social class and ownership of PCs, telephones and television (Anderson et al. 1999). The
aforementioned theoretical argument and empirical evidence supports the inclusion of income as an independent variable that
explains broadband adoption in the household.
RESEARCH METHOD

Empirical research via a survey research method is considered to be an appropriate approach to examine demographic
characteristics such as age, income, education, and the social classes of broadband adopters and non-adopters. This
conclusion was formed by utilizing Galliers (1992) guidelines, which suggest that a review on previous research related to a
particular topic from the perspective of the research approaches would be useful in order to determine a suitable research
approach. The data was collected from the household consumers living in local vicinity, the London Borough of Hillingdon.
The selection of the target population was made according to the availability of the sample frame. Since a reliable sample
frame that is, the electoral register was not easily available for the whole of London or the UK population, it was decided to
conduct a survey within the London Borough of Hillingdon. The structure of the sample frame (Electoral Register)
necessitated the adoption of a stratified random sampling approach to collect unbiased data from the target population. The
whole locality was divided into various wards and sub wards in the electoral register. The sample size for each sub ward was
determined according to the total population. Then unique random numbers for each sub ward were generated using research
randomizer software. Respondents to the corresponding random numbers were then selected for data collection from the
sample frame (Electoral Register).
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In order to collect random data for the target population within a limited time frame and resources, a self-administered
questionnaire was considered to be the most appropriate primary survey instrument in this investigation. This was because it
addressed the issue of reliability of information by reducing and eliminating differences in the way in which questions are
asked (Cornford and Smithson 1996) and facilitates the collection of data within a short period of time from the majority of
respondents (Hall and Hall 1996), which was a critical issue for this research.
The questionnaire used in this research contained a total of 9 questions. These questions were divided into three broad
categories: (1) multiple choice questions addressing the social attributes (demographic variables) including age, gender,
education, and income; (2) open-ended questions that were included to ask occupation of respondents; and (3) Yes/No
questions if respondents possesses technology in question that is broadband or not. Close-ended multiple-choice questions
were included in the questionnaire in order to obtain a high response rate. This is due to instances where respondents
preferred to answer close-ended question within non-interactive, self-administered questionnaires (Fowler 1993). To evaluate
appropriateness of the questionnaire during the initial stages questionnaire were sent to a small number of experts within
industry and academia. The feedback responses from the experts led us to make minor changes within the questionnaire in
certain categories, for instance in the case of demographic variables.
Following this, a pilot study was conducted to determine the response rate, make requests for any constructive comments and
to obtain advice on the format and structure of the questionnaire from the respondents. Additionally we learnt of the
estimated time that would be required to complete the questionnaire. The pilot questionnaires were delivered via post to a
total of randomly selected 100 participants from the electoral register. A total of 30 questionnaires were obtained from the
respondents within the specified duration. The majority of the respondents reported that the questionnaire was easily
understandable and required only 8 to 10 minutes to complete. The majority of the respondents validated the content of the
questionnaires, although minor changes to the final design of the questionnaire were undertaken based upon the feedback
received. The final questionnaires were sent using the postal service. A covering letter and a prepaid return envelope were
administered to a total of 700 household heads in the London Borough of Hillingdon in the periods between August and
September 2003.
The collected data was analyzed using SPSS version 10.1. We have mainly calculated the response frequencies and
percentages to analyze the demographic variables. Information Systems researchers have recently employed the
aforementioned analysis tools to analyze and present research findings using response frequencies, percentage (Webster
1998) means and standard deviations (Venkatesh and Brown 2001).
From a total of 700, 200 questionnaires were returned within the specified periods. Of these, 172 questionnaires were usable
and 28 were both undelivered and incomplete questionnaires. A response rate of 25.6 percent was obtained.
FINDINGS
Respondents profile

The respondents profile revealed that the least numbers of respondents belonged to the age group of 17-24 years (11%) and
above 75 years (7.0%). The age groups 45-54 years represented the maximum number of respondents (17.4%). This was
followed by the 55-64 years (16.9%). The age groups 25-34 and 35-44 years both represented a similar number of
respondents- that is 28 (16.3%). Both the male and female genders were represented almost equally in the returned sample. A
total of 87 (50.58%) male consumers completed and returned the questionnaire, whilst the female consumers were
represented by a slightly lower number of 85 (49.41%). The maximum number of respondents (42.5 %) possessed an
education level equal to or below the A levels, which includes the GCSE, GNVQ and Diploma levels. 34 (19.8%)
respondents had degree level education, followed by 22 (12.8%) postgraduates. A total of 50 (29%) respondents stated that
their annual household income was fell between the ranges of 20-39 K (K= £1000). In comparison, 39 (22.6%) respondents
had an annual household income below 19 K.
ICTs adoption rate

Using the collected data we categorized the percentage of households into those who possess computers, dial-up Internet and
broadband connection. Table 1 illustrates these findings. The results indicate that 76.2% respondents of this sample possess
computers in home. Of the 76.2% respondents, 29.7% of those who possessed the computers also accepted that they have
subscribed to broadband. Of the remaining 46% respondents, 39% stated that they accessed the Internet using dial-up and
only 9% did not have any access to the Internet at all.
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Technology

Percentage Adoption

Computer (PC)

76.2%

Dial-up Internet

39%

Broadband Internet

29.7%

Table1: Percentage adoption of ICTs in London borough of Hillingdon
Respondent intention to adopt broadband

Households with a dial-up Internet access (39%) were asked about their intent to subscribe the broadband (Table 2). Only
16% of the 39% indicated that they were planning to shift from dial-up to the broadband. In contrast 40% of the respondents
revealed that they were not intending to subscribe to broadband in the near future.
Intention to adopt broadband

Percentage Respondents

Yes

16%

No

40%

N/A

44%

Table2: Percentage of respondents intending to subscribe to broadband
Respondent age and broadband Adoption

Figure 1 illustrates that consumer adoption of broadband is increasing with age; however the subscription rate falls after 54
years and no subscribers were reported at the above 75 years category. The majority of broadband subscribers fell between
25-54 years. Within the London Borough of Hillingdon this age group is considered to be an economically active age group.
The findings illustrated in figure 1 suggest that the broadband consumers belong to young and middle-aged aged groups;
however the old age group consisted of a majority of non-adopters. This is because this age group consists of mostly noncomputer users who do not possess the skill and knowledge to use the computer and Internet.
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Figure 1: Frequency of adopters and non-adopters according to age group
Respondent gender and broadband Adoption

In terms of gender differences figure 2 illustrates that broadband consumers are more males then females. However, very
narrow differences exist in the two genders usage. For example out of a total of 51 subscribers, 30 were male while 21 were
from female. The non-adopters are more females then male, and once again a difference between the two is very minimal
(Figure 2).
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Figure 2: Frequency of adopters and non-adopters according to Gender
Respondent education and broadband Adoption
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Figure 3 illustrates the educational attainment of broadband adopters and non-adopters. The findings suggest that the majority
of adopters are educated to the GCSE level followed by respondents who had degree level education. Respondents with A
level and postgraduate degree consisted of similar numbers of subscribers that is 8 out of 51.

Level of Education

Figure 3: Frequency of adopters and non-adopters according to Education
Respondent income and broadband adoption

Figure 4 suggests that those respondents with less then a £10 K annual household income are non-adopters. However, as
income increased the adoption rate increased.
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Figure 4: Frequency of adopters and non-adopters according to annual household Income
Respondent social class of broadband non-adopters

Social classes were derived from the occupations and identified from the responses provided by the respondents in the openended questions. Mainstream professions such as doctors, lawyers, and judges with the responsibility of more then 25 staff
belonged to social class ‘A’ emerged. The aforementioned occupations with responsibility of less then 25 staff and also
academics fall within the social class ‘B’. Skilled-non-manual workers come within social class ‘C1’ and ‘C2’. Unskilled
manual workers belong to social class ‘D’. Figure 5 illustrates the social class for only the non-adopters. This suggests that no
non-adopters belong to social class ‘A’. Similarly social class ‘B’ consists of only a small number of non-adopters. The
maximum percentage of non-adopters belonged to social class C1.

House Wife
8%

A
0%

B
4%

Retired
19%

C1
52%

D
8%
C2
9%

Figure 5: Percentage of non-adopters of broadband from different social classes
DISCUSSION

It was expected that a higher number of respondents with higher income and education are more likely to adopt broadband
(Please refer section 3, theoretical basis for more detail). However, the findings of this exploratory research do not support
the early predictions for demographic variables such as income and education. This is because subscription costs are not only
barriers that inhibit broadband adoption, rather a group of factors including cost, perception of need, lack of appealing
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content and applications creating multidimensional inhibiting forces that lead to the consumers to not subscribing to
broadband (Choudrie et al. 2004).
Early predictions on the age of consumers and broadband adoption correspond to this study. It was expected that the older
aged people are less likely to subscribe broadband, which was supported by the findings of this research. Social class, which
was derived from the respondents occupation illustrate clear patterns that broadband non-adopters mostly belong to lower
social classes then higher. The reason why social class provides a better prediction for broadband non-adopters then income
and education is that if consumers belong to higher social classes then it means that they possess both higher education and
higher income, hence a positive attitude towards adoption. Contrastingly, if consumers belong to a lower class then it means
that they have both lower educational attainment and lower income; hence a less positive attitude towards technology
adoption. Therefore, this study concludes that although the socio-demographic attributes such as education and income may
not illustrate a clear pattern, a combination of two or more attributes could be helpful to explain the adoption phenomenon.
The limitation of this study was that the sample was drawn from a small region; therefore, the findings cannot be generalized
for the whole of the UK population. This limitation will be overcome by conducting a second survey, where the sample will
be drawn from whole of the UK population. However, the limitation to conduct a nationwide study is that in order to obtain a
random sample it is difficult to obtain access to the residential consumers addresses for the whole of the UK. In order to
highlight cross-cultural differences it would also be interesting to compare demographic characteristics of UK broadband
consumers to other countries such as the United States, Canada and Australia. Due to the unavailability of such studies
(Stanton, 2004), it is not possible to make such comparison within this study.
Recently, an exploratory study was conducted to investigate the role of attitudinal, normative and perceived behavioural
control factors to predict broadband adoption and non-adoption (Choudrie et al. 2004). It may be useful to look at moderation
effects of demographic variables such as gender, education, income and social classes on the aforementioned factors.
Venkatesh and Brown (2001) also called upon researchers to adopt a similar approach. Due to the lack of time and resources
it was not possible to include this in the study. However, we will consider examining such impacts in our final study.
Due to space limitations within this paper it was not possible to include discussion upon social theories that address online
technologies and consumer profiling issues. Future studies should discuss broadband consumer characteristics in light of
appropriate social theory to provide insights on broadband consumer segmentation and profiling issues.
CONCLUSION

This research was an initial and exploratory study of an emerging issue related to broadband adoption in the household
context. The study found that as other similar home technologies such as computers, the demographic characteristics of
consumers (e.g. age, gender and social class) have an imperative role in explaining the adoption of broadband in the
household. However, demographic characteristics such as income and education fail to distinguish adopters from nonadopters. This is because cost is not only a barrier to broadband adoption, a recent study by Choudrie et al. (2004) suggests
that the non-adoption of broadband in the household is driven by high subscription costs, the perceived lack of needs and lack
of compelling content and applications. Therefore, even those consumers who have high annual household income are not
subscribing to broadband as they perceive that the current price for broadband does not offer value or a worth to the service.
Similarly, those who belong to the higher education group possess Internet access either at work or study and believe that
there is no need of subscribing to broadband as it does not provide any compelling reason.
Therefore, it is an important implication for supply side stakeholders such as policy makers and industries to identify
segments of society, which are slow in adopting broadband and hence other related services such as e-government and ecommerce services. By obtaining results such as those afforded by this research, the reasons for slow adoption can be
explored and appropriate measures can be developed and implemented to overcome them. For example, older age people are
not adopting broadband due to three important reasons that include: (i) not sufficient resources i.e. income to subscribe to
broadband; (ii) the majority of older aged people do not have skills to operate the computer and Internet; (iii) they do not
know what they can do with broadband. Therefore, the key challenge for policy makers is implementing ways of involving
older aged citizens to the mainstream information society. Similarly, broadband service providers are expected to face two
key challenges. Firstly, there are consumers who cannot afford the current price plan therefore the providers may need to
think about alternative price plans in order to create a mass-market demand. Secondly, consumers with high annual
household income are also reluctant to subscribe to broadband due to a lack of compelling-ness, hence the challenge to
providers is to integrate content and applications and make them apparent to ordinary members of the public. Keeping the
aforementioned points in mind it can be argued that the contributions of this research are immense for both policy makers and
the telecommunication industry. Therefore, this research is viewed to be pertinent for the current period of broadband
deployment.
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